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A  report on the bacteriology of the nasopharynx in two isolated 
communities is given in this paper.  The first community studied was 
in southern Alabama near the Gulf of Mexico, the second in the interior 
of Labrador.  What was regarded as the normal flora was determined 
in each place.  During the course of the studies, epidemics of naso- 
pharyngitis or colds occurred  in Alabama and of tracheitis in Labrador. 
These outbreaks were also studied bacteriologically. 
The report embodied in this paper belongs naturally to the series 
of reports already published by Jordan, Park, Bloomfield, Noble and 
others on the nasopharyngeal flora in health and disease.  The earlier 
studies were carried out  in  large population  centers in  which the 
environmental factors are numerous and uncontrollable. 
In an effort to minimize the extraneous factors, we undertook the 
study of isolated communities, wl~ere life is simple,  outside contacts 
infrequent, and environmental factors more accurately determinable 
and controllable. 
Methods 
The method pursued was that of taking nasopharyngeal swabs by means of 
West tubes.  The swabs were drawn from the glass tube with sterile forceps and 
placed in tubes containing 5 per cent blood hormone broth.  When cultures were 
taken at a distance from the laboratory they were placed immediately in a water- 
jacketed container at 37°C. for transport.  Usually the tubes were incubated at 
37°C. for three hours in order to secure uniform incubation periods independent 
of transportation times and  to  suppress the  Gram-negatlve cocci as well as to 
promote growth of pneumococci and Pfeiffer bacilli if present in small numbers. 
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After the preliminary incubation, the swabs  were whipped  vigorously in the 
medium and discarded.  A loopful of blood broth was streaked on 3 to 5 per cent 
blood agar plates which were incubated for 36 to 48 hours.  Representative type 
colonies were fished from the plates and the percentage of each type of colony 
present was estimated.  The identification  procedures were those in common use. 
The liquid medium employed consisted of hormone broth (Fisk and Burky(1)). 
In Alabama beef infusion and in Labrador sheep hormone broth agar were also 
used,as basic media.  Hormone broth enriched with 1 per cent sheep serum and 1 
per cent sugar with brom cresol purple as indicator served for satisfactory fer- 
mentation tests.  In Labrador the pneumococci grew slightly or not at all in sheep 
hormone broth, but the addition of 1 drop of sterile sheep serum to 5 cc. of the 
broth provided the necessary accessory substance to produce luxuriant  growth. 
Rabbit, sheep and horse blood agar were employed at various times, the most 
satisfactory being rabbit blood agar medium.  All organisms  commonly found in 
the nasopharynx, particularly the Pfeiffer bacilli and the pneumococci, grow well 
on it,  The pneumococcus colony is more characteristic than on the other kinds 
of blood media.  Horse blood is also satisfactory but Pfeiffer bacilli grow less well 
and  pneumococci  form less  characteristic colonies.  Sheep  blood is  not  satis- 
factory because the Pfeiffer bacilli grow poorly on it. 
Places and Groups Studied 
Alabama 
The first study was conducted in southern Alabama from November 
1927  to  May  1928.  The  community  selected  consisted  of  about 
twenty-five families living in small clearings in the forest along Pat- 
siliga River and named appropriately Happy Hollow.  The cultures 
were  taken  from the  school children.  This district  is well isolated 
from the trading centers of Andalusia and Greensville both by distance 
(20 miles)  and  the poor condition of the  roads.  The visits of  the 
male adults to the more populous centers are confined to occasional 
trading visits and semiannual attendance at court, when the women 
sometimes accompany them.  The children rarely go to town.  The 
school teacher makes monthly visits  to  town  to  attend  a  teachers' 
conference.  Few outsiders visit the region.  The economic status of 
the people is poor. 
The  Happy  Hollow  school  is  a  well-ventilated  one  room  frame 
building,  heated when necessary by a  wood-burning stove.  It seats 
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to sixteen.  All children and the teacher live within three miles of 
the school.  The teacher, a  capable woman, supplied much of the 
requested information. 
Seven sets of cultures were taken at this school at irregular intervals. 
They have been divided on the basis of clinical condition into the 
following groups: 
(1)  Period  of Normal  Health.  In November and December two 
sets of cultures were taken when all members of the group were in 
normal health. 
(2)  Period of Acute Colds.  In January there was a marked fall in 
temperature to below freezing.  This period of cold (unusual for this 
subtropical region) continued for about two weeks, after which there 
was a considerable rise in temperature.  At about this time the teacher 
returned from a week-end visit to Andalusia, where, according to her 
statements, she acquired a cold which was so severe that she likened it 
to influenza, which she had had during the epidemic period of 1918. 
The first cultures in this period were obtained about three days after 
her  return.  At  this  time  four  children  also  had  colds  that  had 
developed during the preceding few  days.  One  week  later  every 
person in the school had a cold, and another set of cultures was taken. 
One week later another set was taken.  At this time a few individuals 
had  recovered,  but  the  great  majority  had  coughs with  varying 
amounts of nasal discharge. 
(3)  Period of Recovery.  One set of cultures was obtained during 
March,  one month after the cold epidemic had reached its height. 
At  this  time  every one  seemed normal.  In  April  another  set  of 
cultures was secured, at which time every one complained of a slight 
cold.  The teacher expressed the opinion that these colds were chronic 
and had existed in slight or moderate degree since the epidemic.  For 
this reason this group of cultures has been given the foregoing title. 
The bacteriological results have been summarized in Table I  and 
charts I to VII and will be discussed in conjunction with the findings 
in Labrador. 
Labrador 
The second study was carried out during July, August, and Sep- 
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trading post of about 150 inhabitants,  situated at the mouth of North- 
west River, where it flows into Lake Melville.  The only contact that 
this  community has with  the  outside  world  is  through  Rigolet,  100 
miles away on the sea coast, where the mail boat calls about once in 
three weeks during the  summer months.  Once during the winter  a 
driver with his dog team brings the mail in over the ice. 
The  climatic  conditions at  Northwest  River are  delightful  during 
the summer months.  They  resemble most nearly those of Alabama 
during the month of November.  The temperature rarely exceeds 90°F. 
and only in September did the minimum temperature fall to freezing. 
The humidity remains consistently low except just before heavy  rain- 
falls. 
For purposes of comparison and discussion the people at Northwest 
River were divided into  the following groups. 
Transient.  This group was small (about fifteen) and was composed of summer 
visitors to Northwest River who came in with the first mail boat at the end of 
June.  The majority of this group were Americans and English who came directly 
from their home  countries.  Only  "normal" cultures  were  obtained from this 
group. 
Permanent.  About ten of this group are whites of American and European 
extraction  who  are  connected  either  with  the  Grenfell Mission  station  or  the 
Hudson Bay Company and who spenffthe preceding winter at Northwest River. 
Only "normal" cultures were secured from this group. 
The remainder, and the great majority, of this group is composed of so-called 
natives.  They are a  mixture of white and Indian with an occasional  trace of 
Esquimo blood.  Their main occupation is trapping, and their economic status is 
poor.  As a  result their diet is largely limited to bread, molasses,  fish--fresh or 
salt--and salt meat.  Fresh vegetables are practically unknown.  The health of 
the community, despite the pioneer conditions  of living,  is good.  Tuberculosis 
of the acute ft~lminating  type is the outstanding  acute disease.  Pneumonia is 
rare, and when it  does occur is mild.  In the influenza  epidemic of  1918, the 
mortality was high.  A minor epidemic of influenza  occurred in March,  1928, 
with no fatalities.  Childhood  diseases such as measles, mumps, whooping cough, 
scarlet fever, and diphtheria are practically unknown. 
Indian.  During the  early summer the population of  Northwest  River was 
increased by the appearance of about 150 Montaignais Indians, who came to trade 
with  the  Hudson Bay  Company and  receive the  ministrations  of the  Roman 
Catholic priest.  The contact of the Indians with the remainder of the population 
was slight, and for this reason they have been grouped separately. 
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They are a nomadic race living in tents, and their diet is even more restricted than 
that of the natives.  They are subject to about the same diseases as the natives. 
Colds.  Shortly after the arrival of the summer visitors a few cases 
of colds of moderate severity developed among the native and I,  ndian 
populations.  Only four of the  natives were  considered as  hax;ing 
"bad colds."  The Indians spoke no English and visited the laboratory 
for amusement with a variety of complaints.  Thus the classification 
of "normaV' and "colds" in this group is somewhat confused.  Those 
listed as m~rma2s were persons with no complaints rderable  to  the 
respiratory system, but it is difficult to be sure whether or not all in 
the cold group actually had colds. 
Trachzitis  and  Contacts.  In the latter part of August, after  the 
departure of the Indians, a definite epidemic of tracheitis developed 
which affected practically every one in the community in greater or 
lesser degree, with the exception of the white Grenfell Mission staff 
and ourselves.  Cultures were obtained from the native population 
only, and were divided into two groups; those with the disease at the 
time of examination and those listed as "contacts," who were exposed 
intimately to the disease or who developed it within a few days after 
the cultures were taken.  Because the appearance of this disease was 
coincident with the arrival of outsiders from a place where so-called 
influenza was epidemic, and coincident also with the appearance of 
Pfeiffer bacilli in the community, the bacteriological findings will be 
discussed when  the Pfeiffer bacilli are considered.  They are  sum- 
marized in Table I  and Graphs I  to VII. 
Discussion of Findings 
Groups  of Organisms.  The  bacteria  found  have  been  classified 
under the headings seen in the table and the graphs.  None of these 
groups requires any speciM mention except the intermediates, composed 
of Gram-positive diplococci  or streptococd, producing green or viridans 
hemolysis on blood agar plates.  The intermediates do not, however, 
fall definitely either into the green streptococcus or the pneumococcus 
groups but occupy a midway position, if the classification is based on 
colony formation, morphology, inulin fermentation, and bile solubility. 
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are not  characteristic pneumococci, they have been recorded  sepa- 
rately, and grouped also with the typical green streptococci. 
In recording the occurrence of the various types of organisms on the 
blood agar plates, an estimate of the percentage of each type present 
was made.  The estimates were recorded in multiples of five, and the 
least estimate was five per cent.  The percentage figures for each type 
of organism in  any group of individuals were then added together 
and  divided by the  number of examinations made.  The resulting 
figure has been termed the "bacterial group incidence" and represents 
a figure which would presumably be secured, theoretically at least, by 
pooling all of the nasopharyngeal swabs from one group of individuals 
and streaking the pooled emulsion upon one gigantic blood agar plate. 
Since the persons in  each group come into  close contact, and their 
states of health are so similar, the bacterial group incidence figures may 
be assumed to represent the relative numbers of bacteria present in, 
as it were, a  community throat. 
Using this method a  figure is obtained,  the accuracy of which is 
undoubtedly open to criticism on technical grounds.  When prelimi- 
nary incubation was used, some groups of organisms were suppressed 
and others favored, besides which variations in plating technique, and 
in estimation of percentages of organisms must occur, as well as other 
technical errors.  However, it is believed that  these variations and 
errors are more or less constant and tend to balance one another and 
that  the  percentage  figure  obtained  by  the  method  cited  above 
represents a fairly true mean of what may be found in one group of 
individuals,  and is of value in comparing the findings in one group 
with that in another or the same group in a different state of health, 
provided that minor differences in figures are disregarded.  Therefore 
in discussing the "bacterial group incidence" only such differences as 
have been found statistically significant will be considered. 
The bacterial group incidence data are imperfect in that they do 
not show the distribution of organisms in individual throats.  Blood 
agar  plates  from  some  individuals  in  a  community showed  large 
numbers of a  given organism; others showed few or none.  In order 
to indicate this individual variation we have computed the mean and 
the standard deviation for each organism and for each series of persons 
studied.  See Table I. E.  L.  BU2KY  AND  W.  G.  SMILLIE  549 
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The incidence of any given organism in individual throats is shown 
in the graphs.  For example, in Graph I--Gram-negative cocci--we 
have indicated the total percentage of persons in each series harboring 
this type of organism.  We then subdivided the positive cases into 
four groups on the basis of the proportional number of this particular 
type of organism found on the individual blood agar plates.  Thus in 
the  series of Alabama normals, on first  examination,  100%  of the 
persons showed gram-negative cocci, over one fourth (27%) of these 
persons had from 1-25% of gram-negative cocci in relation to all other 
organisms, 87 per cent of the persons showed 26 to 50% gram-negative 
cocci, 22% showed 51 to 75% of these organisms, and in the remaining 
14% of the positive cases from 75 to  100%  of the total flora were 
gram-negative cocci.  See Graph I. 
The findings for the "staphylococd," "hemolytic streptococci," and 
"others" have not been represented graphically because of the rela- 
tively small numbers of these organisms found. 
During  the  course  of  this  study  various  individuals have  been 
examined for the presence of filter-passing anaerobic organisms.  The 
results will be presented in another report. 
Gram-Negative Cocci.  (Table I, Chart I).  During the study con- 
siderable  variation  in  colony formation,  pigment  production,  and 
action on sugar media of the same strains of organisms in this group 
have been noted.  Recently Wilson and Smith (2) have reported  at 
length on such variations and concluded that the members vary from 
time to time,  and  they suggest  that for the present,  at least,  the 
members, with the  exception of  the  meningococci, be classified  as 
belonging to a large variable group and no attempt be made to divide 
them into species on the basis of the above-mentioned factors.  For 
this reason we have made no effort to divide the members of this type 
into species.  We found no meningococci. 
The bacterial group incidence is fairly constant in all of the persons 
studied except the Alabama normals.  The relatively large numbers of 
gram-negative cocci present in the nasopharynx of the normal persons 
studied in Alabama may be due to the fact that blood agar plates were 
inoculated directly with the swabs without giving them a preliminary 
blood broth incubation.  The individual incidence is about the same 
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there  is  a  tendency  to  suppression  of  the  organisms.  This  fact 
suggests  that  the  Gram-negative  cocci  play  no  part  in  the  acute 
respiratory  infections. 
Staphylococci.  (Table I).  The types found were S.  albus  and S. 
aureus and in Labrador an occasional S. citreus.  A few of the S. albus 
and S. aureus strains were hemolytic. 
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The bacterial group incidence of these organisms is low, in normal 
persons small numbers being found in about half of the individuals 
examined.  During infection the incidence rose slightly, though there 
was not a  constant distribution.  A  few individuals harbored large 
numbers  and  in  the  remainder  staphylococci  were  entirely  absent. 
During the recovery period in Alabama, almost pure cultures of staph- 
lococci were recovered from certain individuals with chronic colds. 
Pfeiffer Bacilli.  (Table I, Chart II).  This group of organisms is 652  NASOPHARYNGEAL  FLORA  IN HEALTH  AND  DISEASE 
composed of Gram-negative rods requiring some accessory factors for 
growth and includes the para and hemolytic strains. 
The bacteria] group incidence in Alabama increased with the appear- 
ance of the cold epidemic as it did in Labrador with the appearance 
of the tracheitis epidemic.  In Alabama, however, the highest inci- 
dence was found one month after the epidemic had reached its peak. 
In Labrador it  was  not possible to  determine whether or  not  the 
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highest  incidence  occurred  sometime  after  the  epidemic  abated, 
because of the discontinuance of this  study just at  the end of the 
epidemic.  In general, the individual incidence rose parallel with the 
bacterial group incidence. 
During normal periods, particularly in Labrador, the majority of 
the Pfeiffer strains which were recovered were either para or hemo- 
lytic  in  type.  During  periods  of  infection  there  appeared  large E.  L.  BURKY  AND  W.  G.  SM'ILLIE  653 
numbers of true Pfeitfer bacilli,  e.g.  non-hemolytic strains requiring 
both v  and x  substance for their growth.  Most of them were of the 
indol-forming type.  The numbers of para strains recovered remained 
about  constant  at  all  times,  while  during  epidemics  there  was  a 
marked  increase  in  the  number  of  strains  of  true  Pfeiffer  bacilli 
recovered.  This  phenomenon  was  noted  by  Park  (3)  and  his 
co-workers. 
In Labrador the association of Pfeiffer badlli with the outbreak of 
the tracheitis epidemic was so conspicuous that the following detailed 
story of the epidemic is included at this point. 
During the latter part of July an epidemic of acute respiratory disease appeared 
in Cartwright and other coastal settlements over one hundred miles away.  The 
cases were characterized by acute onset, prostration, bone aches, and fever of about 
five days' duration.  Many patients remained prostrated for two or three weeks 
after other symptoms disappeared.  The cases were diagnosed as "influenza" by 
the three physicians of the Mission hospitals on the coast. 
The mail boat arrived in Northwest River from the coast on August 8, bringing 
from Cartwright a child of nine years, who probably had just recovered from an 
attack of "influenza."  Her contacts after arrival in Northwest River were few, 
and apparently no secondary case occurred from contact with this child.  On 
August 9, two natives returned from a trip to the coast.  One had caught a slight 
cold in Indian Harbor following association  with deep sea fishermen.  The man 
with the cold lived on the south bank of Northwest River and had little contact 
with the community.  The day following his return, his wife had a  chill  and 
headache and came to the laboratory on the 15th complaining  of a cold.  Her 
only symptom was sore throat, and cultures showed no Pfeiffer bacilli. 
On August 15 an English clergyman arrived from Cartwright and brought the 
first news of the influenza epidemic.  He had been closely associated with it but 
had not been ill.  Cultures of his nasopharynx taken one hour after arrlvalshowed 
about ten per cent Pfei~er bacilli.  Otherwise, the flora was similar to that of the 
local  inhabitants. During the next two days he visited  all of the houses in the 
village  and on August 16 held a communion service  which was attended by prac- 
tically  every one in the village. 
The results  assembled under "contacts" were obtained during the  next few days. 
On August 18 the native who returned in good health from Indian  Harbor 
awoke with a headache and a tickling  senation in the throat,  localized  by him 
as just  below the larynx,  and accompanied by a dry unproductive cough.  Two 
days  later  his  wife  developed an  illness  with the same onset.  The infection  spread 
rapidly,  and by September 4 practically  every one in the village  had had a similar 
attack.  Individuals reacted differently,  but general tendencies were noticeable. 
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worse at night.  The younger adults  who had the attack early in the outbreak 
recovered rather  promptly with few or no  other  symptoms.  Those who were 
attacked later in the outbreak had the usual onset, but two or three days later had 
what may be best described as violent head colds with prostration  and fever of 
several days' duration.  The older adults  were entirely unaffected.  Upon our 
departure on September 17 numerous cases oi the head colds  persisted, but in general 
the epidemic could be said to be subsiding. 
In summarizing the facts of this outbreak it can be said that follow- 
ing the arrival of a potential carrier or carriers of "influenza organisms" 
directly  or  indirectly  from  Cartwright,  where  there  had  been  an 
influenza epidemic, there occurred an epidemic of tracheitis at North- 
west  River.  The  most  probable  carrier  of  the  organism  was  the 
clergyman who harbored Pfeiffer bacilli in his nasopharynx on arrival. 
Coincident  with  the  epidemic,  (i  n  Northwest  River),  there  was  a 
statistically significant increase in  the bacterial  group incidence and 
the  individual  incidence of  true  Pfeiffer  bacilli in  the  community. 
See Chart  II and Table I.) 
Hemolytic Streptococci.  The types of organisms found in Alabama 
were  St.  pyogenes, St.  anginosus,  and  St.  infrequens  (according  to 
Holman's  classification).  The  only  type  found  in  Labrador  was 
St. pyogenes, of a  low virulence for mice. 
Few persons harbored members of this group and in these persons 
the  numbers  of  organisms  present  were  small.  In  Alabama  these 
organisms were found only during the cold epidemic, and in Labrador, 
with one exception, only at the time of the tracheitis  epidemic.  In 
Labrador  the  streptococci  were  found  in  the  nasopharynx  of indi- 
viduals who had impetigo, from the lesions of which similar strains of 
St. pyogenes of low virulence were recovered.  These persons were all 
examined one or more times before the onset of the epidemic, and the 
hemolytic streptococci were not found in the nasopharynx until  after 
the outbreak.  These findings suggest that the hemolytic streptococci 
play the r61e of a  secondary invader and resemble in this respect the 
staphylococci. 
Indifferent Streptococci.  (Table I,  Chart  III).  In  this  group  are 
included  Gram-positive  cocci,  usually  in  short  chains  with  a  char- 
acteristic  colony  formation,  that  do  not  act  upon  blood  and  that 
almost invariably ferment  inulin.  Upon lactose and salicin the action 
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This type of organism was not found during the normal period in 
Alabama.  Early in the cold epidemic a few strains were found in an 
occasional individual and were then present in small numbers only. 
In Labrador, on the contrary, the organisms were present in moderate 
numbers and in the great majority  of persons examined and constituted 
apparentlypart of the normal flora. 
A small series of observations made upon the members of the tran- 
sient group of persons at Northwest River indicates that the indifferent 
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streptococcus  was implanted in these persons after  their arrival  at 
Northwest River, and became a  part of their normal flora.  These 
persons were examined ten days after their arrival and showed no 
indifferent  streptococci.  Second  and  third  examinations  of  these 
individuals were made later during the summer and with each examina- 
tion increasing numbers of indifferent streptococci were recovered. 
Green  Streptococci,  Intermediates,  and  Pneumococci.  (Table  I, 656  NASOPHARYNGEAL  FLORA  IN HEALT~  AND  DISEASE 
Charts IV, V, VI, VII).  Because of the cultural relationships of these 
organisms they will be discussed together.  The types of green strepto- 
cocci and the order of frequency with which they were found were 
SL sali~arlus,  St. mi~is, SI. equi~us,  St. ig~avus  and SL recalls.  The 
last was found rarely.  SL  sali~arius  was the most  common while 
SL equinus and St. ~gnavus were found occasionally in each group. 
The "intermediates" were organisms which resemble both pneumo- 
cocci and SL ~iridam.  Their fermentation reactions are, as a  rule, 
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like those of St. salivarlus,  but in addition they fermented  inulin.  The 
colony formation and the morphology in smears was sttch as to suggest 
the pneumococcus.  These strains were usually partially bile soluble. 
TMs group also includes strains that were typicM green streptococci 
except that  they were bile  soluble.  The outstanding type of this 
group showed characteristic green colonies and morphology, did not 
ferment inulin, and in broth grew in a mass at the bottom of the tube. E. L, BURKY  AND  W. G. SMILLIE  657 
This mass when broken up did not emulsify smoothly, but formed 
large flakes which were bile soluble.  The members of this group that 
were tested were not virulent for mice. 
The organisms classified  as pneumo~occi were  typical in  colony 
formation, morphology, inulin fermentation, and bile solubility.  In 
Alabama, virulence tests were not made, but in Labrador a sufficient 
number were carried out to show that the organisms were compara- 
tively avirulent to white mice. 
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CHART V 
The green streptococci were obviously normal inhabitants of the 
nasopharynx.  With the onset of an "infection" there was a diminu- 
tion in numbers in the affected person with complete suppression in a 
few individuals.  (See Chart IV.) 
The intermediates were found in all groups, and in general, as they 
appeared, the green streptococci diminished.  Whether this reciprocal 658  NASOPtIARYNGEAL  FLORA  IN  HEALTH  AND  DISEASE 
relation is due to errors in detecting colonies for identification and in 
estimating the numbers present, or whether the disappearance of the 
green streptococci is accompanied by a definite increase in the inter- 
mediates, was not determined definitely. 
Examinations during the normal period in Alabama gave few or no 
intermediates.  When  the  cold  epidemic first  appeared  in  Happy 
Hollow school the green streptococci were suppressed and the inter- 
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CHA~T VI 
mediates  appeared  in  numbers  equivalent  to  the  missing  green 
streptococci.  At the height of the  epidemic, the  intermedlates had 
disappeared while the green streptococci returned to approximately 
their  previous  numbers.  Coincident  with  the  disappeararlee  of 
the intermediates there was a significant rise in the number of pneu- 
mococci found. 
Pneumococcus.  (See Chart VII.)  In Alabama the pneumococcus E.  L.  BUNK¥ AND  W.  G.  SMILLIE  659 
was  not  found  during  the  normal  period.  Coincident  with  the 
appearance of the epidemic of colds, pneumococci were found in con- 
siderable numbers, the incidence being highest at the height of the 
epidemic.  At the end of the epidemic the pneumococci disappeared. 
In Labrador, on the other hand, pneumococci made up a large part 
of the  normal flora.  The  transient  population showed the  lowest 
incidence, the trappers a relatively high incidence, and the Indians the 
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highest of all.  In fact, the predominating organism in the throats of 
the normal Indians was a pneumococcus, type IV, of low virulence to 
mice.  No colds occurred among the transient group, but in those 
individuals from both Indian and permanent groups who had sporadic 
colds there occurred no increase in the incidence of pneumococci.  The 
epidemic of tracheitis, which affected the permanent population after 
the nomadic Indians had left the Post, was not accompanied by an 660  NASOPHARYNGEAL  FLORA  IN  HEALTH  AND  DISEASE 
increase in pneumococci.  If the Indians are considered as the group 
furthest removed from civilization it follows that the pneumococcus 
becomes increasingly a part of the normal flora in Labrador as civiliza- 
tion is left behind.  Yet pneumonia is rare in these regions both among 
the trappers and the Indians and when it occurs it is seldom fatal. 
Other Organisms.  In this classification  we have included a miscel- 
lany of types of organisms, none of which was found with any regu- 
larity or associated with any pathological condition.  The outstanding 
forms were diphtheroids, large  Gram-negative rods,  and  strains  of 
small  Gram-positive cocci  which produced no,  or  slight,  traces of 
viridans hemolysis when grown in mass cultures on blood agar plates. 
Some of the latter strains slightly fermented  dextrose, others fermented 
no sugar whatever.  In colony formation these cocci resembled the 
indifferent streptococci and would have been so classified but for the 
traces of hemolysis and their inactivity in sugar media. 
Comparison of Findings with the Results of Other Investigations 
In comparing the results of the present investigation with those 
obtained by others,  several rather weU-established  facts have been 
confirmed.  The Gram-negative cocci,  staphylococci, green strepto- 
cocci,  diphtheroids,  and  possibly  also  hemolytic  streptococci  are 
normal  inhabitants  of  the  nasopharynx.  In  so  far  as  statistical 
methods offer any proof,  none  of  these  groups  of organisms was 
related to the two epidemics of colds which were studied. 
The  method of  reporting  results  adopted  by  Park  (3)  and  his 
co-workers  is essentially the one used in the present study and although 
the technique used by him was more elaborate the results can be com- 
pared directly.  The general agreement in results leads to the belief 
that the discrepancies noted are real and not dependent upon varia- 
tions in technique.  Table II compares our results with those of Park 
and his co-workers. 
The chief differences between the New York data as given by Park 
and those from Alabama and Labrador are: 
Normal Flora.  Pneumococci were more prevalent in  New York 
than in Alabama, whereas in Labrador pneumococci were much more 
prevalent than in New York.  Pfeiffer bacilli were more prevalent in E.  L.  BURKY  AND  W.  G.  SMILLIE  661 
TABLE  H 
Comparison of Nasopharyngeal Flora in New York (Park et al.) with Alabama and 
Labrador 
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New York  than  in  Alabama  or Labrador.  Indifferent  streptococci 
were more prevalent  in Labrador than  in  New York.  In Alabama 
these  organisms  were  not  found  in  normal  throats.  Hemolytic 
streptococci were not as prevalent in normal  throats in Labrador or 
Alabama as in New York. 
Colds and Trachdtis.  An epidemic of colds in Alabama was accom- 
partied by an increase in pneumococci and Pfeiffer bacilli.  Sporadic 
colds in Labrador did not change the essential picture but an epidemic 
of tracheitis  was accompnaied  by an  increase  in  the  prevalence  of 
Pfeiffer bacilli.  In New York colds were accompanied by an increase 
in  Pfeiffer bacilli. 
Except for these rather striking differences, there is close parallelism 
between the nasopharyngeal flora in an isolated semitropical farming 
community in Alabama, a remote semi-arctic trading post in Labrador, 
and New York City. 
S~ARY 
Studies  of  the  bacterial  flora  of  the  nasopharynx  were  made  in 
isolated  communities  in  South  Alabama  and  Labrador.  The  basic 
flora was determined in both communities.  In Alabama an epidemic 
of common colds was studied.  In Labrador cases of sporadic colds 
and an epidemic of tracheitis were studied. 
Gram-negative  cocci were found  in  nearly  all  normal  individuals 
in moderate numbers.  In pathological states there was a suppression 
of these organisms. 
Staphylococci were found  in  small  numbers  in  about  half  of the 
normal  individuals.  In  pathological  conditions  they  disappeared 
from most of those affected but were found in increased numbers in a 
few individuals. 
Pfeiffer bacilli  were absent  or  present  only  in  small  numbers  in 
normal individuals.  During the epidemic of colds in Alabama there 
was an increase in the number of strains recovered and an increase in 
the  relative  numbers  of  the  bacilli  in  each  throat.  The  highest 
prevalence was found one month  after the epidemic had reached its 
height.  In Labrador a  similar increase was coincident  with an epi- 
demic  of  tracheitis.  During  normal  periods  the  majority  of  the 
Pfeiffer  strains  were  of  the  para  non-indol-forming  type.  During E.  L,  BURKY  AND  W.  G.  S~ILLIE  663 
epidemic periods the strains recovered were largely true indol-forming 
B. P/eiders. 
Hemolytic  streptococci  were  rarely  found  in  normals.  During 
disease prevalence periods they appeared in a small number of persons. 
In  Alabama,  indifferent  streptococci  resembled  the  hemolytic 
streptococci in their distribution.  In Labrador they were found to be 
widely distributed in both health and disease and composed apparently 
a part of the normal flora. 
Green streptococci were found to  be widely distributed in fairly 
large numbers both in health and disease. 
Intermediates, or organisms midway between  green  streptococci 
and pneumococci, were found in moderate numbers in each series of 
persons studied.  Early in the Alabama epidemic they were present 
in large numbers in nearly all persons. 
Pneumococci were  not found in Alabama in  normal individuals. 
The epidemic of colds in Alabama was accompanied by a  marked 
increase in the incidence of these organisms.  In Labrador pneumo- 
cocci seemed to be part of the normal flora as they were generally 
distributed throughout the community, in many instances comprising 
a large proportion of the flora of an individual's throat.  The Labrador 
strains of pneumococci were avirulent. 
A variety of other organisms such as diphtheroids, Gram-negative 
rods, and  Gram-positive cocci were found in small numbers in many 
individuals both in health and disease. 
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